Background: Trichofolliculoma of the eyelid and periorbital region remains is rare, and there is limited evidence regarding surgical management, clinical and histological margins, and recurrence rate. Objectives: We performed a systematic review of cases to date on diagnosis and management outcomes of eyelid trichofolliculoma. Methods: Electronic databases were searched for cases reported on trichofolliculoma of the eyelid. The authors extracted and collated data from these studies, and outcomes were summarized descriptively. Results: One hundred twenty citations were identified from database searching. The authors also report a case of eyelid trichofolliculoma. Fifteen studies reporting 19 cases of eyelid trichofolliculoma were finally included. Eighteen out of 19 (94.7%) cases were treated with surgical excision. Of 5 cases which were followed up over an average of 2 years, there was only 1 case of recurrence requiring wedge resection. Conclusions: Recurrence rate in patients with eyelid trichofolliculoma excised with satisfactory margins appears to be low, and no cases of malignant transformation have been reported.
Introduction
Trichofolliculoma is a rare benign skin hamartoma of the pilosebaceous follicle, often seen in younger patients with predilection for face and scalp, with some rare cases affecting the eyelid (Simpson et al. 1989; Ozdal et al. 2003; Taniguchi & Hamada. 1996) . They often present as small nodules, with single or multiple hairs protruding onto the epidermal surface from a single pilosebaceous orifice. Although there are a number of dermatological pathologies that can be found on the eyelid and be treated surgically (Hu et al. 2017; Kohli & Bordeaux. 2019; Martínez-Palmer et al. 2017) , there is a rarity of such literature for eyelid trichofolliculoma. Given the scarcity of published cases on eyelid trichofolliculoma, there is limited understanding regarding the recurrence rates and ideal surgical margins required for treatment.
To assess the limitations in the current evidence, we performed a systematic review of all cases of trichofolliculoma of the eyelid. We also included the clinical and pathological features of a case report from our institution as part of the systematic review of cases.
Methods and methods

Search strategy for systematic review
The present systematic review was performed according to the recommended PRISMA guidelines. This study did not involve humans or animals and only uses previously published data, as such the requirement for ethics approval was waived. Electronic searches were performed using Ovid MEDLINE, PubMed, Cochrane Central Register of Controlled Trials (CCTR), Cochrane Database of Systematic Reviews (CDSR), ACP Journal Club, and Database of Abstracts of Review of Effectiveness (DARE) from their dates of inception to 24 May 2018. To achieve the maximum sensitivity of the search strategy, we combined the terms "trichofolliculoma," "eye," "eyelid," and "ocular," as either keywords or MeSH terms. The reference lists of all retrieved articles were reviewed for further identification of potentially relevant 
Selection criteria
Eligible studies for the present systematic review included those in which patients were reported to have a histologically confirmed diagnosis of trichofolliculoma of the eyelid or near the eyelid margins. Case reports and case series were included, and there were no language restrictions. Abstracts, conference presentations, editorials, reviews, and expert opinions were excluded. Review articles were omitted because of potential publication bias and duplication of results.
Data extraction and statistical analysis
All data were extracted from article texts, tables, and figures. Two investigators independently reviewed each retrieved article (K.P, S.G). Discrepancies between the two reviewers were resolved by discussion and consensus. Data was subsequently reviewed and tabulated. Descriptive analyses were performed and presented as mean ± standard deviation or as fraction (%) where appropriate. The final results were reviewed by the senior author (D.F.S).
Results
Systematic review
A total of 120 references were identified through electronic database searches. After exclusion of duplicate or irrelevant references, 19 potentially relevant articles were retrieved. After detailed evaluation of these articles, 11 studies remained for assessment. Manual search of reference lists yielded 3 new studies. After applying the selection criteria, 14 studies (Simpson et al. 1989; Ozdal et al. 2003; Taniguchi & Hamada. 1996; Al-Ghadeer and Edward, 2017; Knani et al. 2015; Halkai et al. 2014; Lee and Yim, 2001; Kim et al. 2000; Morton et al. 1997; Hsu et al. 1995; Park et al. 1994; Ducasse et al. 1989; Steffen & Leaming. 1982; Carreras Jr. et al., 1981) and the present case report were selected for analysis (Additional file 1: Figure S1 ). The study characteristics of these studies are summarized in Table 1 . A total of 15 publications reporting 19 individual case reports of eyelid trichofolliculoma were identified, including one case at our institution in the present publication. This was a 75-year-old man presented with a 10-year history of an exophytic nodule of the left upper eyelid with associated visual obstruction (Fig. 1) . An initial snip biopsy demonstrated a large, dilated, and plugged central hair follicle from which many secondary follicles radiated into the surrounding densely fibrotic stroma. The patient proceeded to surgical extirpation by a plastic surgeon. The dermis was expanded by tumoral process composed of multiple varying sized hair follicles in a cellular fibrous stroma. Dilated infundibula were noted with foci of calcification visualized within the lesion and the surrounding dermis and within the lesions. The pathology was consistent with trichofolliculoma (Fig. 2) .
The average age of patients with eyelid trichofolliculoma in the literature was 33.8 years. Ten out of 16 (62.5%) cases were male, and three cases described in one study did not report the sex of the cases. All cases were located on or above the upper eyelid margin except for one (Park et al. 1994) , which was located on the lower eyelid. Of 14 cases that reported laterality, 8 (57.1%) were located on the left side. Eighteen out of 19 (94.7%) were surgically extirpated, with one single case (Halkai et al. 2014) where treatment was declined by the patient and was treated conservatively. Of 5 cases which were followed up over an average of 2 years, there was only 1 case of recurrence (Morton et al. 1997) . For this particular case, recurrence had occurred two times after two excisional biopsy procedures. A wedge resection was required to be performed with good effect.
Discussion
Trichofolliculoma is a rare adnexal tumor, and only a handful of cases have been reported affecting the eyelid. Typically, trichofolliculoma presents as a single pink-to-flesh colored, dome-shaped papule or nodule with well-defined margins on the face, with size varying from 2 mm to 1.8 cm in diameter. It is common, although not compulsory or pathomneumonic, to find wool-like wisps of immature hairs emerging from the central orifice of the trichofolliculoma. These tumors normally follow an indolent clinical course, but surgical intervention may be needed in symptomatic cases or where there is a functional or cosmetic impairment. Other pathological differential diagnoses for basaloid follicular tumors include trichoepithelioma, trichoadenoma, and basal cell carcinoma. Aside from histological appearance, these pathologies can also be differentiated by their expression profiles (Kurokawa et al. 2005) . Trichoadenoma expresses cytokeratins 10 and 15 and trichofolliculoma expresses cytokeratin (Ducasse et al. 1989; Steffen & Leaming. 1982; Carreras et al. 1981) , whereas trichoepithelioma only expresses cytokeratin (Ducasse et al. 1989 , Kurokawa et al. 2005 . Trichofolliculoma may stain CD34 positive, whilst basal cell carcinomas are negative for CD34 staining (Kohli & Bordeaux. 2019) . Histological appearance will also rule out hair follicle nevus and folliculosebaceous cystic hamartomas.
Our systematic review identified another 18 cases of eyelid trichofolliculoma from the published literature. There was no significantly predilection for either sex or either left versus right eyelid. The majority of cases were associated with the upper eyelid margin, rather than lower eyelid margin. All cases except one were treated with surgical excision with good effect. One case report described multiple recurrences of the trichofolliculoma, eventually requiring wedge resection with good effect (Morton et al. 1997) . However, there have not been any other documented cases of recurrence if the original trichofolliculoma was adequately excised or biopsied. As such, the recurrence rate in patients with eyelid trichofolliculoma excised with satisfactory margins appears to be low. This is in keeping with trichofolliculoma at other sites.
Conclusion
To date, there have been no cases of malignant transformation of trichofolliculomas. Although benign, dermatologists, ophthalmologists, and plastic surgeons should be aware of the clinical features and management of trichofolliculomas and have this as a differential diagnosis for skin lesions on the eyelid margins. Fig. 2 a Initial snip biopsy demonstrated a large, dilated, and plugged central hair follicle from which many secondary follicles radiated into the surrounding densely fibrotic stroma. b Excisional biopsy histopathology demonstrating a large, dilated, and plugged central hair follicle from which many secondary follicles radiated into the surrounding fibrotic stroma, consistent with trichofolliculoma
